Season affects characteristics of the pre-ovulatory LH surge and embryo viability in superovulated ewes.
The aim of this study was to determine whether there are seasonal shifts in ovulatory response, and in the viability of ova recovered from superovulated ewes. Fifty mature ewes underwent a standard oestrous synchronisation (CIDR), superovulation (oFSH) and artificial insemination procedure during October (peak breeding season) and April (transition to anoestrus). In each month peripheral LH and progesterone concentrations were measured around the time of ovulation and embryos were recovered, graded and cryopreserved on day 6 after insemination. During the subsequent breeding season, grade 1 and 2 morulae and unexpanded blastocysts were thawed and transferred singly to synchronous recipients (October, n = 40; April, n = 40) or cultured in vitro for 18-20 h (October, n = 107; April, n = 98). Following culture, viable embryos were stained to count cell nuclei or assayed to measure their capacity for glucose metabolism ([3H]glucose) and protein synthesis ([35S]methionine). Peak LH concentrations were higher in October than in April (38.2 +/- 3.26 ng ml(-1) versus 25.7 +/- 1.99 ng ml(-1), respectively; P < 0.01) and the pre-ovulatory LH surge was advanced by approximately 3 h (P < 0.05). Progesterone concentrations at CIDR withdrawal were lower in October than in April (3.1 +/- 0.16 ng ml(-1) versus 4.3 +/- 0.19 ng ml(-1), respectively; P < 0.001) but were not different at embryo recovery. Season did not affect the numbers of corpora lutea per ewe or the numbers of ova recovered but the proportion of recovered ova that was unfertilised/degenerate was lower in October than in April (0.43 versus 0.58, respectively; P < 0.001). For embryos containing more than 16 cells, there was no effect of season on the median stage of development or morphological grade. The proportions of October and April embryos that established pregnancy following transfer to recipient ewes were 0.78 and 0.70 (not significantly different), and that were viable after in vitro culture were 0.66 and 0.37 (P < 0.05), respectively. Season did not affect the number of nuclei per viable embryo or the capacity for protein synthesis but the glucose uptake of October embryos was approximately double that of April embryos (3163+/-293.4 dpm versus 1550+/-358.9 dpm, respectively; P < 0.05). Results indicate that during the late compared to peak breeding season, there is an increased incidence of fertilisation failure as a possible consequence of seasonal shifts in LH secretion and (or) associated effects on follicular function. Frozen-thawed embryos produced at contrasting stages of the breeding season are equally viable in vivo but those produced during the late, as opposed to the peak breeding season have lower viability following in vitro culture.